Silkworm Bombyx mori represents a model organism for studying the neuroendocrine system in invertebrates. This system of nervous organs and endocrine glands regulates large number of life functions including movement, ecdysis, courting and mating. Our aim was to perform gene set enrichment analysis on several endocrine glands samples, in order to better understand differences in gene expression of these samples. This is a side project based on RNA-seq data analysis of neuroreceptors and neuropeptides of B. mori.
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We have analysed strand-specific Illumina RNA-seq data from B. mori samples originated from different endocrine glands of both sexes and several developmental stages. Reads were mapped to the B. mori transcriptome using the Bowtie 2 aligner. Since the silkworm genome is abundant in repetitive sequences (Mita et al., 2004) , the mapping allowing unlimited multi-mappings (required by eXpress) was extremly computing demanding. Since B. mori genome is not completly sequenced, we have used transcriptom consisting of 43 160 fragments, ranging in size from 43 bp to 55 293 bp (N50 = 1 359 bp). Transcript level RNA-seq quantification was performed using the eXpress tool based on an online expectation-maximization algorithm. Mapping statistics is showed in Table 1 . Range of FPKM values for each sample is described in Table 2 . Obtained data were consequently analysed in several gene set enrichment packages including topGO and gplots (both R packages), where genes were clustered based on their expression level. Hierarchical clustering was calculated using Pearson and Spearman's correlation. We have visualized results of clustering using heatmaps (Fig. 1.) . Based on te heatmaps we have selected clusters with the highest expression level. These highly expressed genes were funcionally analysed, the most significant GO terms were identified in these groups. The 10 most significant GO terms for each GO category presented in all groups are showed in Table 3 .
Gene set enrichment analysis of neuroendocrine system of the silkworm Bombyx mori
Materials and Methods
Mappings to the transcriptome were performed using the Bowtie2 aligner with allowance of unlimited multi-mappings for each read. eXpress was used to quantificate transcript expression level. The result of eXpress were cluestered and analyzed for gene set enrichment. For the gene set enrichment analysis R (v3.1.2) and its additional packages were used: -R for clusteing the results of eXpress, -gplots to visualise clustering results in heatmaps, -topGO for the gene set enrichment analysis and to visualise the most significant gene ontology terms.
Conclusions
Reads from 18 samples of B. mori from different endocrine glands of both sexes and several developmental stages were mapped to the transcroptime. Gene expression level for each gene was estimated. We have clustered samples and genes by their level of expression. Clusters were visualized using heatmaps. On selected clusters gene set enrichment analysis were performed. The most overrepresented GO terms presented in groups were too common, mostly corresponding to the binding activity against wide range of compounds. 
